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PatentansprQche: 

1. Verfahren zur kovalenten Blndung von blologlsch ektlven Verblndungen an substituierte 
Polyoxyalkylenglykole und Ihre Monoalkoxyderlvate, dadurch gekennzelchnet, daB blologlsch 
aktive Verblndungen an Thlolgruppen, primfire Amlnogruppen, Amldoxlmgruppen, 
Hydroxamsfiuregruppen oder Karbonsflurehydrazidgruppen enthaltende Polymere, abgeleltet 
yom Polymertyp der Polyoxyalkylenglykolo oder ihrer Monoalkoxyderlvate, die in wSBrigen 
Ldsungen Im pH-Berelch von 2 bis 12oderorganlschen Ldsungsmitteln bezlehungsweise 
Ldsungsmittelgemischen aus organischen LBsungsmltteln oder Gemlschen von wfiBrigen 
Ldsungen und organischen Ldsungsmitteln bel Renktionstemperaturen Im Bereich von O'C bis 
150°C im Verlaufe von 30 Minuten bis 8 Stunden, gegebenenfalls in Gegenwart eines 
sfiurebindenden Mittels oder einer Puffersubstanz, mlt bl- oder multif unktionellen 
Aktivlerungsmltteln aktlviert werden, in wfiBrlgen Lfisungen, gegebenenfalls gepuffert oder in 

organischen Ldsungsmitteln, gegebenenfalls in Gegenwart slurebindenderMlttel oder Gemischen 
aus wfiBrlgen Ldsungen und organischen Ldsungsmitteln, die gegebenenfalls gepuffert oder mlt 
sfiurebindenden Mitteln versetzt sind oder Gemlschen organlscher Ldsungsmlttel, gegebenenfalls 
ebenfalls in Gegenwart von sfiurebindenden Mitteln, Im Verlaufe von 30 Minuten bis 12 Stunden 
beiTemperaturenvonO'Cbis 150'Ckovalentgebunden werden und die Isolierung und Relniguno 
nach an slch bekannten Verfahren erfolgt. 

2. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB als blologlsch aktive Verblndungen 
Biokatalysatoren wle Enzyme, Mikroorganlsmen,tierlsche, pflanzllche und humane Zellen, 
Zellorganellen, synthetische Enzyme und Koenzyme oder biokatalytisch Inaktive Proteine wle 
Antigene, Antikdrper, Wachstumsfaktoren, Blutgerinnungsfaktoren, Interferone, Hemoproteine, 
Albumlne. zuckerbindende Proteine oder in vitro hergestellte Konjugate aus Biokatalysatoren und 
biokatalytisch inaktiven Proteinen oder nieder- und hochmolekulare Effektoren wie NukleinsSuren, 
BruchstOcke von NukleinsSuren, Koenzyme, Peptide, Heptane, Hormone, Vitamlne, Pharmaka, 
Sauerstoff bindende, aktivierende und transportlerende, synthetische Verblndungen sowie 
Afflnitfitstiganden eingesetzt werden. 

3. Verfahren nach Anspruch 1, dadurch gekennzelchnet, daB als bl- oder multifunktionelle 
Aktivierungsmlttel Dialdehyde, diazotlerte, aromatlsche Diamine, Dlisocyanate, Diisobiocyanate, 
glelchzeittg Diisocyanat- und Oilsothiocyannatgruppen enthaltende Verblndungen, blsaktivierte 
Derivate von Dikarbonsfiuren wie Sfiurechtoride, Sfiureazide und aktivierte Ester, Diepoxide, 
Chinone, Eplhalogenhydrine, Karbodiimlde, 2,4,6-Trihalogen-l ,3,6-trlazlne oder 
2-substitulerte, 4,6-Dihalogen-1,3,5-ti1azine eingesetzt werden. 

4. Verfahren nach Anspruch 1 und 3, dadurch gekennzelchnet, daB die Aktivierungsreaktlonen in 
organischen Ldsungsmitteln oder Gemlschen organlscher Ldsungsmlttel Im Verlaufe von 

30 Minuten bis 6 Stunden bel Reaktionstemperaturen von 20«C bis 80°C ausgefOhrt werden, bei 
Sfiuren freisetzenden Aktivierungsreaktlonen in Gegenwart eines sfiurebindenden Mittels. 
Y? , , en nach Ans P rucn 1 0,8 4 » dadurch gekennzelchnet, daB die kovalente Blndung der 
biolorjisch aktiven Verblndungen in Pufferldsungen mlt pH-Werten von 2,0 bis 12,0 bei O'C bis 60«C 
Im Verlaufe von 1 Stunde bis 12 Stunden erfolgt 

6. Verfahren nach Anspruch 1 bis 4, dadurch gekennzelchnet, daB die kovalente Blndung der 
blologlsch aktiven Verblndungen In wfiBrigen Ldsungen, Gemlschen dieser mlt organischen 
if 8 ?i2?5 m ? l ? , J?i orfla !I ,8chon L6sung«mltteln oder Gemlschen organlscher Ldsungsmlttel bel O'C 
bis 100'C, bei Sfiuren freisetzenden Reaktlonen In Gegenwart einer Puffersubstanz oder eines 
sfiurebindenden Mittels, im Verlaufe von 1 Stunde bis 10 Stunden erfolgt 

7 * J? 1 ???" ^P" 10 " 1 b,s 4 und 6 ' dadurch gekennzelchnet, daB die kovalente Bindung von 
Biokatalysatoren, vorzugsweise von Enzymen, in organischen Ldsungsmitteln oder Gemlschen 
organlscher Ldsungsmlttel, bei Sfiuren freisetzenden Reaktlonen in Gegenwart eines 
sfiurebindenden Mittels, bei O'C bis 100«C im Verlaufe von 1 Stunde bis 10 Stunden erfolgt. 
: !2 ^ nwh Anspruch 1 bis 3, 4, 6 und 7, dadurch gekennzelchnet, daB als sfiureblndende Mlttel 

u m,ne * H ?t? ro cy c,en mltendocycllschem, tertifirem Stickstoffatom, Alkallhydroxlde, 
Alkalikarbonate,Alkalialkoholate oder Alkallsalze kondenslerter Aromaten und Heteroaromaten 
eingesetzt werden. 

; . Verfahren nach Anspruch 1 bis 8, dadurch gekennzelchnet, dafi als Biokatalysatoren Enzyme aus 
den Klassen der Oxidoreduktasen.Transferaseri, Hydrolasen und Isomeresen eingesetzt werden. 
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Anwendungsgeblet der Erflndung 

Die Erflndung batrifft eln Verf ahrtn iur kovalenten Blndung von blologlsch aktiven Varblndungen an aubithulerte 
Potyoxyalkytenglykole und Ihre Monoalkoxyderlvate. Das Varfahren und die danach hergestallten Varblndungen konnen In dor 
Blotechnologle, Blochemle, Pharmazle und Medliln angewendet warden. 

Charakteristlk das bakannten Standes dar Technlk 

Makromotekulare Verblndungen mlt Amlnogruppen werden aehr oft und tolche mil Thiol-, Amldoxim-, Hydroxams Sure- oder 
Karbonsfiurehydrazidgruppen wenlger zur Immoblllslerung blologlsch akUver Varblndungen verwendet (Methods Enzymol. 
1988, 137, Dmmobllized Enzymes and Cells), Pt. ArD, Ed. by JCMosbach). In dleser Form kOnnen die mlt den genanntan, 
f unkt onellen Qruppen veraehenen MakromotekOle fael tmmoblllslerungsrealctlonen atlerdlngs nur elngesetzt werden, wenn 
reaktive,lwchaktMerteQroppenbeslUende,blol<)glschaktlve 

sollen. In der Reget werden bel ImmoblllslerungsreakUonen aber die makromolekularen Verblndungen mlt den genannten, 
funttlonellen Gruppen vor der kovalenten Blndung der blologlsch aktiven Verblndungen aktMert, was praktlsch bedeutet, daB 
die funktlonellen Gruppen der MakromolekOle tn elnen aolchen reaktiven Zustand OberfQhrt werden mOssen, daB elne 
VerdOnnungsreaktlon belder Komponenten erfolgen kann. 

In Amino-, Thiol-, Amldoxlm-, Karbonsfiurehydrazld - und Hydroxamsfiuregruppen- In letzteren Verblndungen kann als 
tautomere Form ebenfalls die Oximgruppe -NOH vorllegen - enthaltenden Verblndungen besltzen die funktfonellen Gruppen 
nukteophlle Elgenschaften, so daB die nukleophllen SubstHutlonsreaktlonen und auch verschledenartlgsten 
Additlonsreaktlonentuganglich slnd. Diese Reaktlonstypen gehoren zu den grundlegenden Reaktlonen derSynthesechemle, 
undaufdleseWelsekfinnendurchelr^VlebehlvonVerknapfungsreaktlonen 
neueVerblndunge^ 

blologlsch aktiven Verblndungen geeigneten, unlfistichen MakromolekOle wio Zellulose, Sepharosen, Sephadexe Oder Poly- 
hydroxyethylmethakrylate angewendet Mit Vortell werden In dlesen Fallen aehr oft bl- bezlehungswelse muitffunktionelle, 
nledermolekulare Aktlvlerungsmittel verwendet, well auf dtese Welse schon nach elnem Reaktlonsschrht das MakromolekOI In 
aWMerter Form vorllegt Unter den bl- Oder multifunktlonellen und zur Aktivierung von MakromolekQIen geelgneten 
AkUviemngsmitteln slnd elne VIelzahl lelcht zugfingllcher, chemlscher Reagentlen, die f Or elne AktMerung In Frage kommen. 
Elnlge wichtlge s'.iJ zum Betsplel Dialdehyde, aktlvferto Dlkarbonsfiurederlvate, allphatlsche, durch Aktivierung reaktiv 
gemachte aromallsche und heteroaromatlsche Dihalogenlde bezlehungswelse hfiher halogenierte Verblndungen und 
funktlonallslerte und gfeichzeltlg reaktiv gemachte Diamlnoverblndungen. 

in wfiBrlgen LOsungen und organischen USsungsmltteln losllche Polymere vom Typ der Polyoxyatkylenglykole unmd Ihrer 
Momaltoxyderh/ate slnd fOr verschledene Anwendungsf alio von Interesse, vor allem In der Blotechnologle und angewandten, 
medlzlnlschen r^rschung. Das setzt in Jedem Falle auch die Funktlonallslerung dleser Polymeren, am besten durch kovalente 
VerknOpfung, mlt blologlsch aktiven Verblndungen voraus. Dlese kovalente Blndung von blologlsch aktiven Verblndungen 
erfordert aber, daB zunfichst efnmal reaktive Dertvate der genannten Potymeren vorllegen, die zu diesen 
VerknOpfung^reaktionen beffihigt slnd. Die bisher beschriebenen Methoden zur Aktivierung und Funktlonallslerung mit 
blologlsch aktfven Verbtadungen der hydroxyigruppenhaHIgen Polyoxyalkylenglykole und der Monalkoxyderivate dleser 
Polymeren (Ufa ScL, 1983, 33, 1467-1473) relchen fQr elne brette Anwendung aber mlt Slcherhelt nlcht aus. Mlt prfmfiren 
^InogmppervThiolgruppen, Amldoxigruppen, Hydroxamsfiuregruppen oder Karborttfiurehydraztdgruppen substHuierte 
Oerivate der Poryoxyallcyienglykole und ihre g^^ 

dleser Polymeren dar, urn blologlsch aldive Verblndungen an sie kovalent zu binden, zumal mlt dlesen reaktiven Gruppen 
substHuierte Polymere der genannten Art aus den hydroxytgrappenhahlgen Ausgangspofymeren durch In der Regel elnfache 
chemlscne Reaktionen synthetisiert werden konnen. 

Zlel der Erflndung 

Oas Set der Erflndung besteht darln, biologisch aktlve Verblndungen an mlt primfiren Amlnogruppen, Thlolgruppcn, 
^idoxbngruppen, Hydroxamsfluregnippen oder Karbonslurehydrazidgruppen substltulerte Polymere vom Typ der 
^lyoxyalkWengrykole und Ihrer Monoalkoxyderlvate nach Aktivierung der genannten. funktlonellen Gruppen kovalent zu 
Written. Dadurch sollen modfflzlerte, blologlsch aktive Verblndungen mit brelten AnwendungsmOglichkeiten erhahen werden. 

Darlegung desWesens der Erflndung 

^h^t**' klI!r ndU w 0 tot mlt prlmiron Amlnogruppen* Thlolgruppen, Amldoxlmgruppen, Hydroxamsfiuregruppen und 



aktlvierte Form zu QberfOhren und an diese ektivierten Polymeren Wologlsch aktive Verbindungan kovalent zu binden. 
ErfindungsgemfiB wird das dadurch erreicht, daB prlmfire Amlnogruppen, Thlolgruppen, Amldoxlmgruppen, 
Hydroxamsfiuregruppen oder Karbonsfiurehydrazidgruppen enthaltende Polymere, abgeleHet vom Typ der 
Poryoxyal^lengtykole oder Ihrer Monoalkoxyderlvate, In w^lgenLOsurtgenlmpH-Berelch von 2,0 bis 12,0 oder organische 
Lfisungsmitteln bezlehungswelse Gemlschen organlscher L6sungsm)ttel oder Gemlschen von wfiBrlgen LOsungen und 
organischen LfisungsmlttelnbelReaktionstemperaturenlm BerelchvonO*Cbls160n:imVeriaufevon30Minutenbls8Stunden, 
gegebenenfalts In Gegenwart elner Puffersubstanz oder eines sfiureblndenden Mlttels, mlt bl- oder multifunktlonellen 
Aktrvierungsmittelnumgesetzt und aktiviert werden und an die aktlvierten Polymeren In wfiBrlgen LOsungen, die gegebenenfalls 
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gepuffert sind odor Gemlschen dfeser mlt organischen LOsungsmltteln oder In organischen Lftsungsmlttetn Oder In Gemlschen 
organlacher Loaungamlttel, In letzteren belden Fillen gegebenenfails In Gegenwart afiureblndender Mlttel, Im Verlaufe von 
30 Mlnuten bis 12 Stundon belTemperaturen vonu'C bis 1WC blologlach ektlve Verblndungen kovalentgebunden werden. Ala 
biologlach ektlve Varblndungan f Or dla erflndungsgemSQe, kovalanto Blndung an Polyoxyalkylenglykole und Ihra 
Monoatkoxydertvete warden nladar* und hochmolakulero Varblndungan elngesetzt Naban Ihrar blologlachen Wlrfcaamkah 1st 
jar elne erfotgretcne und stabile Blndung an die genannten Polymeran daa Vorllagan reaktlver, funktloneller Qruppan zusfitzltche 
VorawMUung^^ 

der Oxldoreduktasen, Transferases Hydrotasen und Isomerasen-Mikroorganlemen, tleriache, pflanzllche und humane Zellen, 
Zellorgananen, aynthetlsche Enzyme oder Koenzyme, abar auch btokatalytiach Inakttve Protelne wie Antlgene, Antlk6rper, 
Wacjiatumafaktoran, Blutgerlnnungsfaktoren, Interferon©, Hemoprotclne, Albumin© und zuckerblndende Protelne wle die 
Lektlne Vovalent gebunoen. Andere blolo^ 

werden kdnnen und die fOr elne kovalente Blndung an Pofyoxyalkylengfykole und Ihre Monoalkoxyderivate In Frage kommen, 

!^e^ 

aowie Sauemofff blndende, tranaporfernde und ekUvferende, synthetische Verblndungen. 
*«W-odermultifunlc^^ 

Hydroxamsauregruppen oder Karbonaawehydrazldgruppen subatftuierte Potyoxyalkylenglykole Und thro Monoalkoxyderivate 
werden Dla dehyde, aromatlsche, dlazotlerte Diamine, Dllsocanate, Dllsothlocyanate, Sfiurechtorlde, Sfiureazfde, und aktivlarte 
Eater von P^rbonsfiuren, Diepoxlde, Chlnone, Kerbodflmlde, Eplhalogenhydrlne, 2A6.Trlhalogen-1 A6-Uiazlne # oder 
2*"D*tituie^ 

auch durch ale Reaktlvhfit der eubatftuletien Polymeren beatlmmt wird Die Akti vie rungs reaktlonen werden vorzugawelse in 
organlachenLOsungamlttelnausgefOhrtun^dannbelReatolonatemperaturo^ 

6 Stunden, Da bei elner Rethe von Reaktlonen Sfiuren f ralgesetzt werden, wird In diesan Ffillen In Gegenwart etnea 
sfiureblndenden Mittela gearbeh^ 

SUck8toffatom,Alkalihydroxlden,Alkalikarbonaten,AIkallalkoholatenode 

Heteroaromaten. Die ebenfalls mdglichen Aktivlerunga reakUonenmit elner Relhebl- oder multifunktlonellerAkUvlerungsmlttel 
in wfiBrlgen Losungen werden bel sfiurefrels etzenden Reaktlonen vorzugswelso In Gegenwart von Pufferaubstanzen 
durchoefohrt. 



pie Reaktlonen air kovatenten Blndung der blologlach aktlven Verblndungen an die akUvlerten Potyoxyalkylenglykole und ihre 
Monoalko^derfoateMrmenlnAbhfingigkeh^ 

•^nVertlndungenlnrWeriosungenmh^ 

22* rftr w v ^? n *« ebun ? en Eln9 anderebevoriugteVarlantebeatehtdarln. daB die kovalente Blndung der 
btologlseh aktlven , Verblndungen In wSBrigen losungen, Gemlschen dleser mlt organischen Usungsmitteln, organischen 
Usungsmitteln Oder Gemlschen organlscher Usungsmrttel bel 0*C bis 100«C, bel Sfiuren frelsetzenden Reaktlonen In 
Gegenwart elnes sSureblndonden Mittels, im Verlaufe von 1 Stunde bis 10 Stunden erfolgt Elne weltere erfindungsgemfiSe 
Variame IstdadurchgekennielchneldaB Biokatelyaator^ 

oder Gamlschen organlscher Usungsmlttet bel O'C bis 1<WC, bei Sfiuren frelsetzenden Reaktlonen In Gegenwart einea 
•fiureblndendenMittels,imVerlaufevon 1 Stundebls 10 StundenkovalentandlesubstJtulertenPoryoxyancylerratykoleundlhre 
MonoalkoydenVate gebunden warden. Bel den Umsetzungen In organischen Usungsmitteln gagebenenfalla freigesetzte 

iSuStert. oder Alkallsahen tondenslerter Aromaten und Heteroaromaten gebunden 

rardfalMnerOTgundgegebeiwnfalteerforde^ 

Mo^lkoxyderlvatekovalent gebundonen. btologlseh aktlven Verblndungen atahen elne Viebehl bekannter Methoden zur 
VerhTgung. Die mil t Biokatalysatoren oder mh biokatalytlsch Inaktlven Protelnen modlfizlerten Polymeren werden in der Reuel 
fm '^^^^"fl^w^Metl^enderl^telngewinnunfluridPrrt^ 

Ultrafiltration und Gefriertrockming oder durch Flllungsreaktlonen mh anorganischen Salzen und organischen Lflsungsmltteln 
«« « °™ dabel 8«wonnanen Produkte kflnnen durch chromatographlsche Methods wie die GeK lonenaustauacher oder 
MilnMtschromatographleweitergereinigt werden. fai organischen Usungsmitteln losficheReaktlonsprodukteder 
„!lS^!n e ^!!!!!!!:,^ 0n ^, dIa ^ u Wrodukta von nledarmolekularen. btologlseh aktlven Verblndungen mlt den 
^^^f^^^?^^ *^ Und Mon™ftoxyd«rlvaten. werden aus den Reaktl«ulfinm 0 en durch Verdampfen 
der organtechan Usungsmlttel. gegebenenfalls Im Vakuum oderdurch FMUingsreaktlonen mh enderen organischen 

™^ll!lln ™f. r J^.^ ri ^^ ^orrt^en mil Waaser durch Extraktlon mh In Wasser rdcht Ifisfchen < 
nuscnoaren, oraanlscnenUtunosmittal und AuafiDan mis fft»«»n i jut>iwi««tiw«i> i-mi..* -n- n i... 



Wnnen wetter gerelnigt werdon. zumBelsplel durch Umfallen. UmkrIstalllsleren oder mh Methoden der (^omatographle. 
pjh^i J^^^7i^ 8 i!!L V , erf ^ ""TIL" Wolofllsch akUver Verblndungen In elnfecher Welse an 

B^S™ nrS^!^^. 0 ^^ ^" Monoaltoj^derlvate kovalent gebunden werden. Durch die kovalente 

!^Jft£££^ a T? ^« 9 p« , *« te 1 b totogbch akUverVerblndungen. Sle besrtzen fur die prakUsche Anwendung 
mn?n/rf?f^^^!, .^1 u * f "I 0 "' ,0W0 . W ln wiBrt 0 fln Losungen ats auch In organischen Usungsmitteln KSifich 
Blochemle, Pharmazle und Medzln. Die Erflndung wlrd anhand von Belsplelen welter erlfiutert 
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AusfOhrungsbelsplel 
Balsptet 1 

1 g w.v/-Dlmereapto-polyethytenglykol IMG 6000) In derForm seines Natrlumaabee werdenln 7ml destllllertem Wasser getost. 
und tu derWsung wardan 1 0ml Aceton zugetropft Ola Usung wltd auf 6'C bla 10'C abgakOhlt und tropfamvalaa mlt elner 
aeetonlschen Usung von 0,Bg Cyanurchlorld In 6ml Acaton versetzt Daa Roaktlonsgemlsch wlrd 3 Stunden bal 
Umgebungstemr»r«urgerOhrt,danachmrt 26ml dastllllertem Wasser versotzt und antchlleBenddrelmat mlt Jewells 15ml 
Chloroform extrahlait Daa Chloroform wlrd vardamph, und turn fasten ROckstanc. warden 60mg In 0,1 molarem Boratouffer 
yompH-Wert10 ( 0aufgel6stePenldinnacvlasead^ rem Bora,puner 

Umgebungstemperatur gerOhrt. Die losunrj wlrd danach gegan dattllllartea Wasser dlatystert, durch Ultrafiltration auf 2ml 
aingeengt und lyophlllslert. 

Balsplal2 

t g w.w'-Dlamliio^olyothylenglykol (MG 6000) warden In 10ml 0,05 molarem Phosphatpuffer vom pH-Wert7,0gelost Zu der 
Usung warden 0,3ml K%lgerGlutareldehyd addlert Die Usung wlrd 1 Stunde bal Umgebungstemperatur garth* und 

4«Cger0hrt und enschlleBendgegendestllllertes Wasser dlalyslert. Ola resultlerendeUJsung wlrd durch Ultrafiltration auf 2 ml 
emgeengt und lyopnilislert. ■ 

Belsplel3 

e A w wend * u " d *• dlalyalarte und elngeengte Reaktlonsgamtsch zur laollerung und 
chromatograpMeri l wtrd m AfflnltatstrllgergefOllte ChrometographtesBute aufgetragen und 

Belsplel4 

Enuprechend Belsplel 2 warden die Enzyme Chotesterlnoxldase und Lipase (aus Rhlzopus arrhlzus) modiftzlert. mlt der 
Ausnahme.da&w-Methoxy-w'-amlno-polyethylenglykolverwendetwerden. 

Belsplel5 

2 9 iS? B ^ droxa ™ aured 8«|>'«o» *» Polyethylenglykola IMG 6000) wlrd In 10ml 0,05 normaler Natronlauge gelost, mlt 1 ml 

™ d ; T^r dium *?" R °^ md ™^ 

Belsplel 6 

S™il n h R ^„HnTT^^ U ' 1 9 d °, 8 BlMmld ox]mderivatos do. Polyethylenglykols (MG 6000) mlt 1 ml 26%lgem 
^^7^1 rinerSuspenslon vom Mlkroorganlamua Bacillus aubtlllla In 20ml 0,1 molarem Phosphatpuffer vom 
S^I^T ^ r * u,ti l rend9 Suspension wlrd 5 Blunder beWCgerOhrt. D!e Suspension wlrd dawch aeoen 

Feststoffes ohne Dlalyse wlrd dteser mehrfach mh destlinertem Wasser B ewaschen und zentrifuglert. 

Belsplel 7 

T SX^^i! 9 ? 5 ml 1rock ? n8m Aceton, werden zur ChloroformlBsung addlert. Die Reaktlonslosung wlrd 

E^^^^TS? wW O" 81 "^ oeuocknet und In dleser Form ru elner EnzymlSsung bei 4-C addlert. die 
hergestalh wurde durch AutlOsen von CholinoxWate oder Chollnerterase In destniiertem Wasser. Dleieeu Werende L&unn wlrd 
^^^T^T^'^,^ S^W^^Temperaturoerflr^DaruK^vvirtg^TS 
SaS^ ™ ^ ""t 6 ^ 2ml «Infl««>ngt und ryophinslert. Der ROckstand wlrd durch Gelch^riatographls mlt 
Sephadex G60 welter a ufgetrennt. urn die modlfizlerten Enzyme In relner Form zu erhahen. 

Belsplel 8 
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Belspteld 

lOv^athoKyV-mercapto-polvelhyfenolyJcoUMQ 6000)werdenln26mlBerttengeWst,und0£g2-Me^^ 

Abkflhlon drelmat mlt Jewells 20ml destlllertem Wasser ausgeschOttelL Die Bantenachlcht wlrd zur Trockne etngedampft, und 
turn RQckstand warden 10ml 0,6 molarer Boratpuffar vom pH-Wert lp.0 addtert, In dam 20mg Hemoglobin vom Rind aufgetOst 
TIT '^ 68un 5^® StundenW ^ 

undder RQckstand wlrd chromatogrephlsch mlt Hllfe elnar mlt Sephadex G50 gefQItten Sfiule aufgetrennt. Das orate Sfiuleneluat 
antnalt das modlfizlerte Hemoglobin. 

BatsplellO 

1 g Imldazol , Ig, i w^vZ-Dlmercapto-polyethylenglykol (MQ 6000) und 0 ( 6g Cyanurchlorid warden In 60ml trockenem Benzen 
gercst, und die Losung wlrd 3 Stunden bel Umgebungstemperatur gerOhrt Die Losung wlrd filtrlert, mlt 20mg Upase eus 
Rnlzopua arrhlzua vereetzt, und die Suspension wlrd 3 Stunden bel 60'C gerOhrt. Nach dem AbkOhlen wlrd filtrlert und das 
Benzen Im Vakuum bel Normaltemperatur entfernt Der RQckstand wlrd In destitllertem Wasser aufgenommen und Ober elne 
Sephadex GSO^Sfiule chromatographlert Eln Wokatalytlich aktlvee, modlfizlertes Ltpaseprfiparat wlrd ats erate Fraktion von der 
saule elulert. 

Balsplel 11 

1 g w*.AmldoxlmdenVat dea w^lethoxy-polyethylangtykoli (MQ 6000} werden zu 16ml frlsch deatllliertem Dlmethylformamld 
oddfert. In dem 0,3g Hemln und 1,6g Imldazol aufgeldat waren. Nachdem alio Komponenten aufgelfiat waren, wlrd die Ldsung 
auf elne Temparatur von 0«C bla 4 -C gebracht, und zur Losung wlrd elne LOaung dlazotlerten Benzidine addlert Daa 
Rea^onag^mlsch wlrd auf Umgebungstemperatur gebracht und 2 Stunden gerOhrt Danach wlrd daa Reaktlonsgemlsch In 
76m dasti llertes Wasser elngetragen, und drelmal wlrd mlt Jewells 20ml Benzen extrehlert Die Benzenlftst mg wlrd mil 
Natrlumaulfat getrocknet, auf 6 bla 10ml elngeengt und mlt 76ml Petrolether veraetzt Der Nlederachtag des mlt w-Methoxy- 
poryethylsnglykol modirtzlerten Komplexes aua Hamin und Imldazol wlrd gesemmelt und bel Umgebungstemperatur 
getrocknet. 
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Procedure for the kovalenten connection of biologically active 
connections to substituted Polyoxyalkylen glycols and their 
Monoal koxyderi vate 

(55) procedure; kovalonte connection; Polyoxyalkylenglykole; 
biologically active connections; bi functional activating agents 

(57) the invention concerns a procedure for the kovalenten connection 
of biologically active connections to substituted 
Polyoxyalkylenglykole and their Monoal koxyderi vate. 
Polyoxyalkylenglykole and their Monoal koxyderi vate with primary amino 
groups, Thiolgruppen, Amidoximgruppen, groups of hydroxamic acids and 
Karbonsaeurehydrazidgruppen containing, function-hurried groups are 
transferred in a first reaction step with bi or multi-functional 
activating agents into activated polymers, in a second reaction step 
the kovalente connection of biologically active connections, for 
example of biocatalyticaily active or inactive proteins and more 
highly integrated systems is affected such as micro organisms to 
activate. Polymere one. The conversions are affected in aqueous 
solutions, organic solvents or mixtures lidfir, if necessary to 
presence of a acidr binding fund. The modified, biologically active 
connections are assigned in the biotechnology and medicine. 

Patent claims: 

1. Procedure for kovalenten connection of biologically active 
connections to substituted Polyoxyalkylenglykole and their 
Monoal koxyderi vate, thereby characterized that biologically active 
connections at Thiolgruppen, primary amino groups, Amidoximgruppen, 
groups of hydroxamic acids or Karbonsaeurehydrazidgruppen containing 
polymers, derived from the type of polymer of the 
Polyoxyalkylenglykole or their Monoal koxyderi vate, which run in 
aqueous solutions in the pH range of 2 to 12 or organic solvents 
and/or Loes'ungsmittelgemi from organic solvents or mixtures of 
agueous solutions and organic solvents with Refiktionstemperaturen 
within the range of 0°C to 150*C in from 30 minutes to 8 hours, in 
presence of a acid-binding fund or a puffersubstanz, with bi or 
multi-functional activating agents are if necessary activated in 
aqueous solutions, if necessary buffered or in organic solvents, if 
necessary in Presence of acid-bindinq funds or mixtures from aqueous 
solutions and organic solvents, which are transferred with 
acid-bindinq funds if necessary buffered or or mixtures of organic 
solvents, if necessary likewise in presence of acid-binding funds, in 
run from 30 minutes to 12 hours at temperatures from 0*C to 150*C are 
kovalent bound and the isolation and cleaning are affected in actually 
well-known procedures. 

2. Procedure according to demand 1, by the fact characterized that as 
biologically active connections biocatalysts are inserted such as 
enzymes, micro organisms, livestock, vegetable and humane cells, 
Zellorganellen t synthetic enzymes and Koenzyme or biocatalyticaily 
inactive proteins such as antigens, anti-body, growth factors, blood 
clotting factors, interferons, Hemoproteine, albumins, sugar-binding 

Broteins or into vitro manufactured Kon jugate from biocatalysts and 
iocatalytically inactive proteins or down and high-molecular 
Effektoren such as nucleic acids, fragments of nucleic acids, 
Koenzyme, peptide, Haptene, hormones, vitamine, medicines, oxygen 
binding, activating and transporting, synthetic connections as well as 
affinity ligand. 

3. Procedure according to demand 1, by it characterized that as bi or 
multi-functional activating agents of di aldehyde, diazotierte, 
aromatic diamines, Diisocyanate, Diisobiocyanate, at the same time 
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Diisocyanat and Diisothiocyannatgruppen containing connections, 
to-activated derivatives of Dikarbonsaeuren as saeurechloride, acid 
azides and activated esters, Di epoxide, Chi none, epihalogenohydrins, 
Karbodiimide, 2,4, 6-Trihalogen-l, 3, 5-triazine or 2-substi tuierte, 
4,6-Dihalogen-l, 3, 5-triazine to be assigned. 

4. Procedure marked according to demand 1 and 3, thereby that the 
activation reactions in organic solvents or mixtures of organic 
solvents in run from 30 minutes to 6 hours at reaction temperatures 
from 20° C to 80° C are implemented, with acids setting free activation 
reactions in presence of a acid-binding fund. 

5. Procedure according to demand 1 to 4, by the fact characterized 
that the kovalente connection of the biologically active connections 
in buffer solutions with pH values from 2,0 to 12.0 runs with 0°C to 
60'C in from 1 hour to 12 hours been affected. 

6. Procedure according to demand 1 to 4, by the fact characterized 
that the kovalente connection of the biologically active connections 
in aqueous solutions, mixtures of these solvents organic with organic 
solvents, organic solvents or mixtures runs with 0*C to 100°c, with 
acids setting free reactions in presence of a puffersubstanz or a 
acid-binding fund, in been affected from 1 hour to 10 hours. 

7. Procedure according to demand 1 to 4 and 6, by the fact 
characterized that the kovalerrte connection of biocatalysts, 
preferably from enzymes, runs in organic solvents or mixtures of 
organic solvents, with acids setting free reactions in presence of a 
acid-binding fund, with 0'C to 100°C in been affected from 1 hour to 
10 hours. 

8. Procedure according to demand 1 to 3.4.6 and 7, by the fact 
characterized that as acid-binding funds tertiary amines, Heterocyclen 
with endocyclischem, tertiary nitrogen atom, alkali hydroxides, alkali 
carbonates, alkali alcohol ates or alkali salts of condensed aromatics 
and hetero aromatics are used. 

9. Procedure according to demand 1 to 8, by the fact characterized 
that as biocatalysts enzymes from the classes of the 
Oxidoreduktasen.Transferaseri , hydrolase and isomerasen are used. 

Area of application of the invention 

The invention concerns a procedure for the kovalenten connection of 
biologically active connections to substituted Polyoxyalkylanglykole 
and their Monoalkoxyderlvate. The procedure and the connections 
manufactured thereafter can be used in dor biotechnology, 
biochemistry, pharmacy and medicine. 

Characteristics of the well-known state of the art 

Macromolecular connections with amino groups are used less very often 
and such with Thiol Amidoxim hydroxamic acid or 
Karbonsaeurehydrazidgruppen for the immobilization of biologically 
active connections (Methods Enzymol. 1988,137. [ immobilized of enzyme 
and Cells), Pt. A-D, OD by K. Mosbach). in this form referred to and 
the function-hurried the macromolecules provided with groups can be 
used with immobllisieruhgsreaktionen however only, if reactive, 
high-activated groups possessing, biologically active connections to 
the macromolecules kovalent to be bound to be supposed. Normally 
activated with immobilization reactions however the macromolecular 
connections with groups referred to and the function-hurried front 
kovalenten connection of the biologically active connections, which 
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means practically that the function-hurried groups of the 
macromolecules must be transferred into such a reactive condition that 
a dilution reaction of both components can be affected. 

In Amino Thiol Amidoxim -, Karbonsaeurehydrazld - and group of 
hydroxamic acids in latter connections the Oximgruppe = NOH can 
likewise be present as tautomfere form - containing connections 
possess the functional groups nukleophile characteristics, so that the 
nukleophilen substitution reactions and also most different addition 
reactions are accessible. These reaction types belong to the 
fundamental reactions of synthesis chemistry, and in this way new 
connections can be synthesized by a large number of linkage reactions 
of two or several well-known connections. These reaction principles 
are used also for the activation, of the unsolvable macromolecules 
suitable for the immobilization of biologically active connections 
such as cellulose, Sapharosen, Sephadexe or Poly 
hydroxyethylmethakrylate. With benefit in these cases bi and/or 
multi-functional, are very often used low-molecular activating agents 
because after a reaction step the macromolecule in activated form is 
in this way already present. Under bi or multi-functional and for the 
activation activating agents suitable by macromolecules are a large 
number of easily accessible, chemical reagents, which are applicable 
for an activation, some important s!.U for example dialdehyde, 
activated Dikarbonsaeurederi vate, aliphatic aromatic and 
heteroaromatic Dihalogenide made reactive! y by activation and/or more 
highly connections and funktionalisierte and at the same time 
reactively made Diaminoverbindungen halogenierte. 

In aqueous solutions and organic solvents soluble polymers of the type 
of the Polyoxyalkylenglykolo unmd their Monoalkoxyderi vate are for 
various application, medical research applied by interest, 
particularly in the biotechnology and. That presupposes the 
Funktionauesierung in each case also this polymers, best by kovalente 
linkage, with biologically active connections. This kovalente 
connection of biologically active connections requires however that 
first of all reactive derivatives are present polymers referred to, 
which are qualified for these linkage reactions. The methods to the 
activation and Funktionauesierung with biologically active connections 
of the hydroxylgruppenhaltigen Polyoxyalkylenglykole and the 
Monalkoxyderivato, described so far, this polymers (Life is, 
1983.33.1467-1473) are not sufficient for a broad application however 
with security, with primary amino groups, Thiolgruppen, 
Amidoxigruppen, groups of hydroxamic acids or 
Karbonsaeurehydrazidgruppen substituted derivatives of the 
Polyoxyalkylenglykole and their homogeneously substituted 
Monoalkoxyderi vate represent just as suitable derivatives this to 
polymers, in order to bind biologically active connections to it 
kovalent, particularly since with these reactive groups substituted 
polymers of the kind referred to from the hydroxylgruppenhaltigen 
output polymers can be synthesized by normally simple chemical 
reactions, 

A goal of the invention 

The goal of the invention consists of it, biologically active 
connections on with primary amino groups, Thiolgruppen, 
Amidoximgruppen, groups of hydroxamic acids or 

Karbonsaeurehydrazidgruppen substituted polymers of the referred to of 
the. type of the Polyoxyalkylenglykole and their Monoalkoxyderi vate 
after activation binding function-hurried groups kcvalent. Thus 
modified, biologically active connections with broad application 
possibilities are to be preserved. 
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Statement of the nature of the invention 

Task of the invention is it, with primary Aminogruppend, Thiol gruppen, 
Amidoximgruppen, groups of hydroxamic acids and 

Karbonsaeurehydrazidgruppen substituted Polyoxyalkylenglykole or its 
likewise substituted Monoalkoxyderivate into an activated form to 
transfer and to these activated polymers biologically active 
connections kovalent bind. According to invention by the fact it is 
achieved that primary amino groups, Thiol gruppen, Amidoximgruppen, 
groups of hydroxamic acids or Karbonsaeurehydrazidgruppen containing 
polymers, derived of the type of the Polyoxyalkylenglykole or their 
Monoalkoxyderivate, runs in w£2rlgen solutions within the pH range 
from 2,0 to 12.0 or organic solvents and/or mixtures of organic 
solvents or mixtures from aqueous solutions and organic solvents at 
reaction temperatures within the range of 0*C to 150°c in from 30 
minutes to 8 hours, if necessary in presence of a puffersubstanz or a 
acid-binding fund, with bi or multi-functional activating agents is 
converted and activated and to activated polymers in aqueous 
solutions, those is if necessary buffered or mixtures the these with 
organic solvents or in organic solvents or into Gerni organic 
solvents, in the latters Both cases in presence of acid-binding funds, 
in run if necessary from 30 minutes to 12 hours at temperatures from 
O'C to 150*C biologically active connections to be kovalent bound. As 
biologically active connections for connection according to invention 
and the kovalente to Polyoxyalkylenglykole and their 
Monoalkoxyderivate down and high-molecular connections are used. Apart 
from your biological effectiveness is for a successful and stable 
connection to polymers referred to being present reactive, 
funktloneller groups the additional condition. Biocatalytically active 
connections become according to invention such as enzymes - such from 
the classes of the Oxidoreduktasen, transferasen, hydrolase and 
Isomerasen Mikroorganlsmen, livestock, vegetable and humane cells, 
zellorganellen, synthetic enzymes or Koenzyme prefers, in addition, 
biocatalytically inactive proteins such as Antlgene, anti-bodies, 
growth factors, blood clotting factors, interferons, Hemoprotoine, 
albumins and sugar-binding proteins like the Lektinefcovalent bind. 
Other biologically active connections, which cannot be attached to the 
categories specified before and which are for a kovalente connection 
at Polyoxyalkylenglykole and its Monoalkoxyderivate to be applicable, 
for example nucleic acids, fragments of nucleic acids, Koenzyme, 
Peptide, Haptene, hormones, vitamine, medicines as well as oxygen 
binding, transportlernde and activating, synthetic connections, when 
bi or multifunklionelle activating agents for with primary 
Amlnogruppen, Thiol gruppen, Amidoximgruppen, groups of hydroxamic 
acids or Karbonsaeurehydrazidgruppen become substituted 
Polyoxyalkylenglykole and its Monoalkoxyderivate dialdehyde, aromatic, 
diazotierte diamines. Dilsocanate, Dilsothlocyanate, saeurechloride, 
acid azides, and activated esters used of Dikarbonsaeuren, Dl epoxide, 
Chi none, Karbodilmide, Epihalogonhydrine, 

Z^.e-Trihalogon-l^S-triazine, or 2-substituierte, 4, 6-Oihalogen-l, 
3, 5-triazine, whereby the selection is determined bi or 
multi-functional activating agents also by reactivity substituted 
polymers. The activation reactions are implemented preferably in 
organic solvents and then at reaction temperatures from 20 *C to 80 # c 
in run from 30 minutes to 6 hours. Since with a set of reactions acids 
are set free, in these cases in presence of a acid-binding fund one 
works, for example a tertiary amine, Hetrocyclen with endocyclischem, 
teritiaerem nitrogen atom, alkali hydroxides, alkali carbonates, 
alkali alcohol ates or alkali salts of condensed aromatics and hetero 
aromatics. The likewise possible activation reactions with a row bi or 
multi-functional activating agents in aqueous solutions are preferably 
accomplished with acid! ess-setting reactions in presence of 
puf f ersubstanzen . 
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The reactions for the kovalenten connection of the biologically active 
connections to the activated Pol yoxyal kyl engl ykol e and their 
Monoalkoxyderivate can be implemented as a function of the component 
on most divergent reaction conditions, which can be bound. A 
preferential variant, particularly for proteins, consists of the fact 
that the biologically active connections in buffer solutions with pH 
values from 2,0 to 12.0 with 0°C to 60° C in run from 1 hour to 12 
hours at polymers are kovalent bound. Another preferential variant 
consists of the fact that the kovalente connection of the biologically 
active connections in aqueous solutions, mixtures of these solvents 
organic with organic solvents, organic solvents or mixtures runs with 
0*C to 100°C, with acids setting free reactions in presence of a 
saeurebindonden fund, in been affected from 1 hour to 10 hours. A 
further variant according to invention is characterized by the fact 
that biocatalysts and here preferably enzymes, in organic solvents or 
mixtures of organic solvents with 0*C to 100°C, with acids setting 
free reactions in presence of a acid-binding fund, in run from 1 hour 
to 10 hours kovalent to the substituted Pol yoxyal kyl engl ykol e and 
their Monoalkoyderivate are bound, with the conversions in organic 
solvents if necessary set free acids become by acid-binding funds like 
teritiaere amines, Heterocyclen with endocyclischem, tertiary nitrogen 
atom, alkali hydroxides, alkali carbonates, alkali alcohol ates, or 
bind for alkali salts of condensed aromatics and hetero aromatics and 
neutralizes. 

For the isolation and if necessary necessary cleaning to substituted 
Pol yoxyal kyl engl ykol e and their Monoalkoxyderivate bound, biologically 
active connections is available a large number of well-known methods 
kovalent. with biocatalysts or with biocatalytically inactive proteins 
modified polymers normally from the aqueous reaction solutions 
according to methods of tne protein production and protein cleaning 
for example by dialysis, ultrafiltration and freezing drying process 
or by precipitation reactions with inorganic salts and organic 
solvents are isolated. The products won thereby can by 
chromatographische methods like the gel ion exchangers or affinity 
chromatography to be further cleaned. In organic solvents soluble 
reaction products of the conversion reactions, the coupling products 
of low-molecular, biologically active connections with the substituted 
Pol yoxyal kyl engl ykol en and their Monoalkoxyderivaten, are not 
particularly isolated from the reaction solutions by evaporation of 
the organic solvents, if necessary in the vacuum or by precipitation 
reactions with other organic solvents or after shifting the reaction 
solutions with water by extraction also in water soluble or mixable, 
organic solvents and losses from these solvents. Also these reaction 
products can be further cleaned, for example by falling down, 
recrystallizing or with methods of the chromatography, with the help 
of the procedure according to invention can be bound a large number of 
biologically active connections in simple way to polymers of the type 
of the Pol yoxyal kyl engl ykol e and their Monoalkoxyderivate kovalent. 
From the kovalente connection new and stable derivatives of 
biologically active connections result. They possess favourable 
characteristics for practical application, since they are soluble 
normally both in aqueous solutions and in organic solvents. Thus 
spread and improved application fields result this modified polymers 
in the biotechnology, biochemistry, pharmacy and Madzin. The invention 
is continued to describe on the basis examples. 

implementation example 

Example 1 

1 g w t w'-Dimercapto-polyethylenglyko! (mg 6000) in the form of its 
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sodium salt in 7 ml distilled water are solve, and to that solution 
10ml acetone are course-dripped. The solution is cooled down to 5 # C to 
10 # C and shifted drop by drop with a acetonischen solution by 0,8g 
Cyanurchlorid in 5ml acetone. The reaction mixture is agitated 3 hours 
with ambient temperature, shifted after it with 25ml distilled water 
and extracted afterwards three times with in each case 15ml 
chloroform. The chloroform one evaporates, and to the firm arrears 
50mg in 0,1 molecular borate buffer are added by the pH value 10.0 
dissolved Penlcillinacylase. After filtering the solution is agitated 
8 hours with ambient temperature. The solution is dialysiert 
thereafter against distilled water, restricted and lyophilisiert by 
ultrafiltration on 2 ml . 

Example 2 

1 g wx Diamino polyethylene glycol (mg 6000} in 10 ml 0.05 molecular 
phosphate buffer from the pH value 7.0 are solve. To the solution 
0,3ml 25%iger Glutaraldehyd are added. The solution is agitated 1 hour 
with ambient temperature, and afterwards lOmg cholesterinostomse in 
lyophlllsierter form are added for solution. The reaction mixture is 
agitated 5 hours with 4°C and dialysiert afterwards against distilled 
water. The resulting solution is restricted and lyophilisiert by 
Uitrafiltration on 2ml. 

Example 3 

According to example 2 the enzyme ss-Lactamase is kovalent bound, with 
the exception that 0.1 molecular phosphate buffers by the pH value 6.4 
one uses and the dialysierte and restricted Reaktionsgamlsch the 
isolation and cleaning of the modified enzyme on a chromatography 
column filled with a Affini tststrflger laid on and chromatographies 
becomes. 

Example 4 

According to example 2 the enzymes Cholesterinoxidase and lipase (from 
Rhizopus arrhlzus) are modified, with that 

Exception that w-Methoxy-w' -ami no-polyethylene glycol are used. 
Example 5 

1 g of the Bishydroxamsaeuredeiivates of the polyethylene glycol (mg 
6000) is shifted solve in 10ml 0.05 of normal caustic soda solution, 
with 1 ml epichlorohydrin, and the Redktionsgemisch is heated up 3 
hours on 80 # C. After the cooling the activated derivative of the 
polyethylene glycol is extracted three times with in each case 15ml 
chloroform from the aqueous solution, which chloroform evaporated, and 
to the firm arrears lOmg concanavalin A are added, in 10 the ml 0,1 
molecular borate buffer by the pH value 10.0 was dissolved. The 
solution is agitated 9 hours with 30 # c and dialysiert afterwards 
against a calcium salt and a zinc salt containing, distilled water. 
The solution is restricted thereafter on 2ml, and the modified 
Concanavalin A is isolated by precipitation with ammonium sulphate. 

Example 6 

A reaction mixture is made of 1 g of the Bisamldoximderivates of the 
Polyethyfenglykols (mg 6000) with 1 ml 25%igem Glutaraldehyd and 0.1 
ml a suspension by the microorganism Bacillussubtillis in 20ml 0.1 
molecular phosphate buffer by the pH value 7.0, and the resulting 
suspension is agitated 5 hours with 4'C. The suspension is dialysiert 
thereafter against distilled water, and the solid is separated by 
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zentrifugation from the solution. For the isolation of the solid 
without dialysis this is washed several times and centrifuged with 
distilled water. 

Example 7 

1 g w-Methoxy-w' -hydroxamic acid-polyethylene glycol (mg 5000) solve 
in 20ml chloroform and 0,4ml Toluendiisocyanat, dissolved in 5ml dry 
acetone, will become the chloroform solution added. The reaction 
solution is agitated 1 hour with ambient temperature, restricted after 
it to for instance 5ml and finally shifted with 50ml dry ether. The 
failed precipitation was collected, dried and added in this form to an 
enzyme solution with 4°C, manufactured by Aulloesen water distilled of 
Cholinoxidase or cholinesterase in. The resulting solution is brought 
on ambient temperature and 1 hour at this temperature is agitated. 
Afterwards against distilled water one dialysiert, which lyophilisiert 
solution on for instance 2ml restricted and. The arrears are continued 
to isolate by Gelchromatographia with Sephadex G50, in order to 
preserve the modified enzymes in pure form. 

Example 8 

1 g polyethylene glycol w.w' dikarbonsa'ure dihydrazid (mg 6000) is 
solved together with 0,5g Benzochinon in a solvent mixture from 15ml 
chloroform and 10ml acetone. 0,2g potassium carbonate are added for 
solution, and the reaction mixture is agitated 3 hours with 50°C. 
After the cooling firm arrears are filtered off, and the solution is 
restricted to 5ml and shifted with 50ml petrol ether. The precipitation 
separated, dried and to 20ml 0.1 molecular of borate buffer from the 
pH value 8.0, in the 20mg cattle serum albumin dissolved were added. 
Dia. solution is agitated 0 hours with ambient temperature, dialysiert 
afterwards against distilled water, restricted on approximately 2 ml 
and finally lyophilisiert. 

Example 9 

1 g w-Methoxy-w' -mercapto-polyethylene glycol (mg 5000) in 26 ml 
Benzen are solve, and 0.8 g 2-Methoxy-4, 6-dichlor-l,3, 5-trlazln and 
0,5ml tri ethyl amine are added to the Laesung. The reaction mixture 
wlrd4 hours bal 80 M C agitated and after the cooling three times with 
in each case 20ml destlliertem water out-vibrated. The Benzenschicht 
is evaporated to dry ones, and to the arrears 10ml 0.5 molecular 
borate buffer by the pH value 10.0 added x in the 20mg Hemoglohin of 
the cattle were dissolved. The solution is agitated 8 hours with 
ambient temperature, dialysiert, restricted afterwards against 
distilled water, and the arrears are isolated chromatographisch with 
the help of a column filled with Sephadex G50. The first Saeuleneluat 
contains the modified Hemoglobin. 

Example 10 

1 g imidazol, 1 g wA-Di mercapto-polyethylene glycol (mg 6000) and 0,6g 
Cyanurchlorld are solve in 50ml dry Benzen, and the solution is 
agitated 3 hours with ambient temperature. The solution is shifted 
filtered, with 20mg lipase from Rnizopus arrhizus, and the suspension 
is agitated 3 hours with 60 # C. After the cooling and the Benzen in the 
vacuum with standard temperature is filtered is removed. The arrears 
are raised in distilled water and chromatographiert over a Sephadex 
G50-Saeule. A biocatalytically active, modified Lipasepraeparat is 
eluiert as a first parliamentary group of the column. 

Example 11 
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1 g w'-Amidoximderivat of the w-Methoxy-polyethylene glycol (mg 5000) 
to 15ml freshly distilled di methyl formamide are added, in which 0,3g 
Hemin and l,5g imidazol were dissolved. After all components were 
dissolved, the solution is brought on a temperature from 0°C to 4°C, 
and added for solution a solution dlazotierten benzidine- The reaction 
mixture is brought on ambient temperature and 2 hours is agitated, 
afterwards the reaction mixture is registered in 75ml distilled water, 
and three times with in each case 20ml Benzen one extracts. The 
Benzenloesung is dried with sodium sulfate, restricted to 5 to 10ml 
and shifted with 75ml petrol ether. The precipitation with 
w-Methoxy-polyethylsnglykol modified complex from haemin and Imidazol 
is collected and dried with ambient temperature. 
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